High altitude (or elevation) refers to the vertical distance above sea level. Experts differ on the definition of high altitude, but most individuals can ascend to 8,000 feet (2,438 meters) with little or no effect. As a comparison, "Pressurized cabins and compartments to be occupied must be equipped to provide a cabin pressure altitude of not more than 8,000 feet at the maximum operating altitude of the airplane under normal operating conditions" (Federal Aviation Administration, 1996) .
Major environmental stresses for humans at high altitude are climate, ultraviolet (UV) radiation, and air pressure. Weather can range from sub-zero nights to sweltering, sunny days. Low humidity and strong winds can lead to rapid dehydration. UV intensity increases with altitude because less atmosphere exists to absorb the harmful rays that can damage the eyes and skin. Most significant is hypoxia, the inadequate cellular oxygen supply that accompanies the decreased air pressure. Intensity varies according to the rate of ascent, the specific elevation, the ABOUT THE AUTHOR Ms. Tompkins is Manager, Occupational Health, OccidentalOil and Gas Corporation, Houston, TX. The author discloses that she has no significantfinancialinterestsin anyproduct or classof products discusseddirectlyor indirectlyin thisactivity, inctuding researchsupport. E-mail:oast27@gmail.com. doi:10.3928108910162-20111123-03 duration, and the activity. "At 10,000 feet (3,000 meters), for example, the inspired PO z is only 69% of sea-level value" (Centers for Disease Control and Prevention, 2012, p. 60) .
Acclimatization is the physiological adaptation to changes in climate or environment (e.g., light, temperature, or altitude). Adjustment to the decreased oxygen levels at higher elevations is the slow process of increasing oxygen delivery to the cells. Dietz (2006) identifies "certain physiologic changes (that) occur in every person who goes to altitude: hyperventilation (breathing faster, deeper, or both), shortness of breath during exertion, changed breathing pattern at night, awakening frequently at night (and) increased urination." Changes in rate and quality of breathing are how the body adapts to the decreased oxygen availability. Sleep disturbance is the body's reminder to breathe properly and a response to periodic breathing cycles that accompany acclimatization. Increased urination is an attempt by the body to increase red blood cell concentration. Preexisting conditions that have a negative effect on acclimatization can exclude an employee from high altitude work.
Altitude illness is caused by inadequate acclimatization that results in insufficient oxygen for the body to function properly. The most common syndrome is acute mountain sickness, characterized by a headache that is often accompanied by fatigue, lightheadedness, and difficulty sleeping. One of the earliest signs of insufficient oxygen is impairment of judgment. In the workplace, this can appear as decreased comprehension, physical performance, and quality of sleep. This is the critical period to prevent further exacerbation into high altitude cerebral edema or high altitude pulmonary edema.
Effective engineering controls can manage the insufficient oxygen. Oxygen concentrators are safe and cost-effective and enhance acclimatization of the rotational worker. "The introduction of oxygen-concentrators, which allow oxygen enrichment of the air in the rooms where astronomers work or sleep, makes high altitude astronomy feasible" (West, 2004, p. 13) . Following the high altitude trekker "climb high, sleep low" rule, sleeping quarters can be constructed at lower altitude. Administrative controls include food preparation work practices that consider the lower atmospheric pressure and its effect on boiling point and evaporation rate.
For Joe and Sarah, the occupational health nurse can provide sitespecific acclimatization counseling. Joe and his manager will recognize the need for gradual adjustment to higher altitude with the progressive increase in the level of exertion. Initially, Sarah will avoid major financial decisions or recreational trips to higher altitudes.
